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TECHNICAL ABSTRACT 
Fundamental optical, magnetotransport and photoelectrical properties of the type II heterojunctions both with staggered 
and broken-gap alignment were studied in the system of InAs-GaSb. 
Band energy diagrams of the type II broken-gap heterojunction was established in GaInAsSb/InAs alloys. A transition 
from type II staggered to broken-gap alignment in this system was studied in dependence on alloy composition and 
temperature [1]. 
Optical and magnetotransport phenomena determined by unique behavior of electron channel with high mobility at the 
p-GaInAsSb/p-InAs interface were investigated [2,3]. Extensive experimental and theoretical study of impact ionization 
and carrier heating in high electric field in III-V semiconductors was performed. Resonant impact ionization in 
semiconductors like InAs  and GASb where energy gap is equal to energy of spin-orbit splitting value of valence band 
was for the first manifested. It leads to creation of low-noise avalanche photodiodes with high ionization coefficient ratio 
operating in the mid-ir range 2-4 µm [4]. These APDs are prospective for laser rangefinding in free space and for 
informational technology. Understanding unique behavior of the charge carriers at the type II heterointerface with 
self-consistent quantum wells in GaInAsSb/InAs system stimulated design of new class of optoelecronic devices for 
mid-infrared spectral range 2-5 µm (light-emitting diodes, lasers, high-speed photodiodes) and wide set of sensors for 
ecological monitoring, gas analysis and medical diagnostics which were designed in Infrared Optoelectronic Lab in Ioffe 
Institute [5]. Now we are studying a new approach to enhance of quantum efficiency and optical power in LEDs based 
on narrow-gap heterostructures with high potential barriers and nanostructures with deep quantum wells by using effect 
of impact ionization. 
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